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Introduction 

1. Claims 1-2 and 4-15 of U.S. Application 10/065,684, originally filed on 

1 1/08/2002, have been presented for examination. The application claims foreign 
priority to French application 01 14447, filed on 1 1/08/2001 . 

2. New rejections have been applied. This action is non-final. 

Claim Rejections - 35 USC § 101 

3. 35 U.S.C. 101 reads as follows: 

Whoever invents or discovers any new and useful process, machine, manufacture, or composition of 
matter, or any new and useful improvement thereof, may obtain a patent therefor, subject to the 
conditions and requirements of this title. 

4. Claims 1-2 and 4-15 are rejected under 35 U.S.C. 101 because the claimed 
invention is directed to non-statutory subject matter. 

5. The fundamental test for patent eligibility is to determine whether the claimed 
invention produces a "useful, concrete and tangible result." See State Street 
Bank & Trust Co. v. Signature Financial Group Inc. . 149 F. 3d 1368, 47 USPQ2d 
1596 (Fed. Cir. 1998) and AT&T Corp. v. Excel Communications, Inc. , 172 F.3d 
1352, 50 USPQ2d 1447 (Fed. Cir. 1999). In these decisions, the court found that 
the claimed invention as a whole must accomplish a practical application. That is, 
it must produce a "useful, concrete and tangible result ." 
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6. See State Street . 149 F.3d at 1373-74, 47 USPQ2d at 1601-02. ("[T]he 
transformation of data, representing discrete dollar amounts, by a machine 
through a series of mathematical calculations into a final share price, constitutes 
a practical application of a mathematical algorithm, formula, or calculation, 
because it produces 'a useful, concrete and tangible result' - a final share price 
momentarily fixed for recording and reporting purposes and even accepted and 
relied upon by regulatory authorities and in subsequent trades"). 

7. See also AT&T . 172 F.3d at 1358, 50 USPQ2d at 1452 (Claims drawn to a long- 
distance telephone billing process containing mathematical algorithms were held 
patentable subject matter because the process used the algorithm to produce a 
useful, concrete, tangible result - a primary inter-exchange carrier ("PIC") 
indicator - without preempting other uses of the mathematical principle). 

8. The Examiner respectfully submits the claimed invention does not recite a 
concrete, useful, tangible result. 

9. Independent claims 1 and 1 5 do not create a concrete, useful, tangible result if 
the SSD and SDM substantially coincide. 

10. Independent claim 14 does not create a concrete, useful, tangible result if the 
SRD and RDM substantially coincide. 

1 1. The preamble of independent claim 15 recites "A process for determining ... a 
dynamic flow model", yet none of the limitations expressly produce this result. 
Instead, the limitations produce a simulated saturation distribution, and a 
measured saturation distribution. 



Application/Control Number: 10/065,684 Page 4 

Art Unit: 2123 

12. Moreover, claims 1, 14, and 15 all repeat steps (b) and (c) if the distributions do 
not "substantially coincide". The claims do not indicate what happens if after 
steps (b) and (c), the distributions still do not "substantially coincide". 

13. Moreover, claims 1,14 and 15 do not indicate how if steps (b) and (c) are 
repeated once or several times (in a loop). If there is a loop, there is no indication 
when the loop stops. 

14. Moreover, claims 1 , 14 and 15 do not indicate if steps (d) and/or (e) are also 
repeated. 

15. Moreover, the claims do not indicate what is the tangible result, especially if (b) 
and (c) are repeated only once, without repeating step (d). 

16. Therefore, claims 1, 14, and 15 do not create a "concrete, tangible" result. 

17. Claim 15, which merely "determin[es] ... a dynamic flow model", does not create 
a concrete, useful, tangible result. It only creates an abstraction. 

18. Claims 1 and 14 do not indicate what is the utility of determining "the variation in 
the relative permeability ... of at least one of the fluids in the reservoir." 

Claim Rejections - 35 USC §112 

19. The following is a quotation of the second paragraph of 35 U.S.C, 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

20. Claims 1-2 and 4-14 rejected under 35 U.S.C. 112, second paragraph, as being 
incomplete for omitting essential steps, such omission amounting to a gap 
between the steps. See MPEP § 2172.01. The preamble of independent claims 
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1 and 14 recite "A process for determining ... the variation in the relative 
permeability ... of at least one of the fluids in the reservoir, as a function of the 
saturation", yet none of the limitations expressly produce this result. Instead, the 
limitations produce a simulated saturation distribution, and a measured saturation 
distribution, without deriving the "variation in the relative permeability." The 
omitted steps are: the steps for deriving the "variation in the relative 
permeability." 

Allowable Subject Matter 

21 .The following is a statement of reasons for the indication of allowable subject 
matter for claims 1 -2 and 4-15. 

22. The following are the prior art references referred to in this indication of allowable 
subject matter: 

a) U.S. Patent 5,335,542 to Ramakrishnan et al. ("Ramakrishnan"). 

b) U.S. Patent 5,663,499 to Semmelbeck et al. ("Semmelbeck"). 

c) Cope. G. "Improving Efficiency Through Reservoir Modelling and 
Production Simulation." Journal of Canadian Petroleum Technology . Apr. 
2001 . Vol.40, No.4. pp.7-1 1 . ("Cope"). 

d) U.S. PG-PUB 2002/0013687 to Ortoleva. ("Ortoleva"). 

23. Independent Claim 1 of the application is as follows: 

1. A process for determining, for a reservoir containing fluids (W, O), the 
variation in the relative permeability (krO, krW) of at least one of the fluids 
in the reservoir, as a function of the saturation of at least one of the fluid 
(W, O), the method comprising: 
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(a) determining, for one of the fluids of the reservoir, a saturation 
distribution on the basis of a measurement (SDM) of a physical property in 
the reservoir; 

(b) creating a dynamic model for the flow of fluids in the reservoir; 

(c) generating a simulated saturation distribution (SSD) by the dynamic 
model; 

(d) comparing the SSD with the SDM; and 

(e) if SSD and SDM do not substantially coincide, updating the dynamic 
model with intermediate relative permeability values (krO)j , and (krW)j and 
repeating steps (b) and (c). 

24. The Ramakrishnan reference teaches the use of a fluid mechanical model (see 

Fig.8c, Item 313) to calculate flow rates of oil and water (see Fig. 8c, Item 315), 

and compare the calculated values to the measured values (See Fig. 8c, Items 

31 1 and 319). Ramakrishnan then checks to see if the values are converging 

(See Fig.8c, Item 327). If not, new initial values are input into the fluid mechanical 

model (see Fig. 8c, Item 329). These new values include new "x list" values such 

as a "permeability tensor B." (See Col. 14, lines 62-66; and Fig.8c, Items 307 and 

329). 

Ramakrishnan also teaches that an object of its invention is to provide a 
"fluid sampling / injection borehole tool where the pressure, flow, and 
permeability information is used in conjunction with the electromagnetic 
information to provide a three dimensional saturation / conductivity map or image 
of the formation." (See Col.3, lines 23-30). 
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Ramakrishnan also teaches that "Relative permeabilities are hysteretic 
functions of saturations and ... can be described in terms of a few parameters 
such as connate water saturation ... residual water saturation ... maximum 
residual oil saturation ... and pore size distribution index ..." (See Col. 12, line 63 
to col. 13, line 5). 

Ramakrishnan also teaches the use of a "known" parameter values ("the 
y-list"), which include "the Archie exponents m and n." (See Col. 14, lines 45-57; 
and Fig.8c, Item 305). 

However, the Ramakrishnan reference compares calculated flow rates 
and currents to measured flow rates and currents (See Fig. 8c, Items 31 1 and 
319), not the calculated and measured saturation distributions , as claimed in 
limitation (d). 

Moreovoer, Ramakrishnan does not expressly teach the use of 
"intermediate relative permeability values" as claimed in limitation (e) of claim 1. 
25. The Semmelbeck reference teaches measuring ("logging") a wide variety of 
drilling parameter data, including porosity, water saturation, water resistivity, 
cementation factor, formation temperature, cementation exponent, saturation 
exponent, shale volume, shale resistivity, capillary entrance pressure, etc. (See 
col.2, lines 34-41 ). 

Semmelbeck also teaches that "[t]he water saturation equation that is 
used in the petrophysical evaluation, such as Archie, Simandoux, or dual-water, 
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must also be used in permeability analysis algorithms to ensure a consistent 
analysis." (See col.2, lines 42-45). 

Semmelbeck also teaches that "a radial resistivity distribution around the 
bore hole at the time of logging is calculated. ... These calculated logs are then 
compared to the measured logs." (See col.2, lines 52-62). Then, the input 
parameters are varied "until the best possible statistical match of the measured 
log data and the calculated log data is obtained. The permeability ... is thus 
estimated." (See col.2, line 63 to col.3, line 3). 

Semmelbeck also teaches the use of the "Darcy Flow Equation" to model 
the "flowing phase in a reservoir." (See col. 5, lines 18-25). 

However, the Semmelbeck reference compares calculated and measured 
permeability (See col.2, line 63 to col.3, line 3), not calculated and measured 
saturation distributions , as claimed in limitation (d). 

Moreovoer, Semmelbeck does not expressly teach the use of 
"intermediate relative permeability values" as claimed in limitation (e) of claim 1. 

26. Dependent claims 2 and 4-13 depend from independent claim 1 . 

27. Independent Claim 14 of the application is as follows: 

14. A process for determining, for a reservoir containing fluids (W, O), the 
variation in the relative permeability (krO, krW) of at least one of the fluids 
in the reservoir, as a function of the saturation of at least one of the fluid 
(W, O), the method comprising: 

(a) determining, for one of the fluids of the reservoir, a saturation 
distribution on the basis of a measurement (RDM) of a physical property in 
the reservoir; 

(b) creating a dynamic model for the flow of fluids in the reservoir; 



Application/Control Number: 10/065,684 



Art Unit: 2123 



Page 9 



(c) generating a simulated resistivity distribution (SRD) by the dynamic 
model; 

(d) comparing the SRD with the RDM; and 

(e) ifSSD and SDM do not substantially coincide, updating the dynamic 
model with intermediate relative permeability values (krO); , and (krW), and 
repeating steps (b) and (c). 

28. Independent claim 14 contains allowable subject matter because none of the 

cited references expressly teach limitation (d). 

The Ramakrishnan reference compares calculated flow rates and currents 
to measured flow rates and currents (See Fig.8c, Items 31 1 and 319), not the 
calculated and measured resistivity distributions , as claimed in limitation (d). 

The Semmelbeck reference compares calculated and measured 
permeability (See col.2, line 63 to col.3, line 3), not calculated and measured 
resistivity distributions , as claimed in limitation (d). 

In regards to the Ortoleva reference, that was presented in the previous 
Office Action, paragraph [0207] of Ortoleva expressly teaches formulas that 
relate parameters, including resistivity, to texture and fluid properties. Paragraph 
[0207] also teaches that the formulas can be used in the optimization algorithm of 
Fig.21. This reads on limitations (a), (b), (c), and (d). 

The Ortoleva reference, however, does not expressly teach the use of 
"intermediate relative permeability values" as claimed in limitation (e) of claim 14, 
to be used in combination with limitations (b) and (c). 
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The Cope reference also does not teach the use of the "intermediate 
relative permeability values". 

29. Independent Claim 15 of the application is as follows: 

15. A process for determining, for a reservoir containing fluids (W, 0), the 
variation in the relative permeability (krO, krW) of at least one of the fluids 
in the reservoir, as a function of the saturation of at least one of the fluid 
(W, O), the method comprising: 

(a) determining, for one of the fluids of the reservoir, a saturation 
distribution on the basis of a measurement (SDM) of a physical property in 
the reservoir; 

(b) creating a dynamic model for the flow of fluids in the reservoir on the 
basis of the variation in the relative permeability (krO, krW) of at least one 
of the fluids in the reservoir, as a function of the saturation of at least one 
of the fluid (W f O) obtained from a measurement of a core from the 
reservoir;; 

(c) generating a simulated saturation distribution (SSD) by the dynamic 
model; 

(d) comparing the SSD with the SDM; and 

(e) if SSD and SDM do not substantially coincide, updating the dynamic 
model with intermediate relative permeability values (krO)j , and (krW)i and 
repeating steps (b) and (c). 

30. Independent claim 15 contains allowable subject matter for the same reasons as 
independent claim 1. 



Response to Amendment 

Re: Drawings 

31. Applicant's replacement drawings filed on 6/2/2006 overcome the objections. The 
objections have been withdrawn. 
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Re: Claim Rejections - 35 (JSC §103 
32. In regards to the 35 U.S.C. § 103 rejections presented in the previous Office 
Action, Examiner finds that Applicant's arguments (filed on 6/2/2006), regarding 
the Ortoleva reference, are persuasive. Those rejections have been withdrawn. 

Correspondence Information 

Any inquiry concerning this communication or earlier communications from 
the examiner should be directed to Ayal I. Sharon whose telephone number is 
(571) 272-3714. The examiner can normally be reached on Monday through 
Thursday, and the first Friday of a bi-week, 8:30 am - 5:30 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the 
examiner's supervisor, Paul Rodriguez can be reached at (571) 272-3753. 

Any response to this office action should be faxed to (571 ) 273-8300, or 

mailed to: 

USPTO 

P.O. Box 1450 

Alexandria, VA 22313-1450 

or hand carried to: 

USPTO 

Customer Service Window 
Randolph Building 
401 Dulany Street 
Alexandria, VA 22314 
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Any inquiry of a general nature or relating to the status of this application 
or proceeding should be directed to the Tech Center 2100 Receptionist, whose 
telephone number is (571) 272-2100. 

Ayal I. Sharon 
Art Unit 2123 
August 16, 2006 




